Abstract: This study describes how 4 primary care practices deliver components of the patientcentered medical home (PCMH) model. Interviews with administrators and clinicians were conducted and analyzed. All practices had achieved National Committee for Quality Assurance Level 3 Medical Home Accreditation. Yet, the manner in which some of the core PCMH components were delivered varied across sites. For example, information technology is used in different ways and to different degrees although the same electronic medical record is employed in all settings. Evaluations of the PCMH model must account for differences in approach to truly assess its effectiveness.
2012). Core elements of the PCMH model include the provision of continuous, coordinated, and integrated care across a range of clinical and community-based services. Practices provide these services by ensuring that care is accessible, patient-centered, and that there are significant information technology supports (Vest et al., 2010) .
Successful implementation of the PCMH is thought to be a key component of quality health care. Considerable technical and financial resources have been provided to assist practices in transforming health care facilities into medical homes (Agency for Healthcare Research and Quality, 2012 ; National Committee on Quality Assurance [NCQA], 2011; Patient-Centered Primary Care Collaborative, 2012; Coleman and Phillips, 2010) . The Federal government, Veterans Administration, private insurers, state Medicaid agencies, and various nongovernmental collaboratives are testing versions of the model (Hsu et al., 2012; Kaye & Takach, 2009; PatientCentered Primary Care Collaborative, 2012; Takach, 2012; True et al., 2012) .
There is some emerging evidence that PCMH improves patient outcomes. Several studies and reviews of the literature have noted that medical homes are associated with positive patient experiences with care; lower costs of care; and reductions in urgent care and emergency room utilization, hospital admissions, and readmissions (Nielsen et al., 2012; Nocon et al., 2012; Williams et al., 2012) . Numerous studies have also described practice experiences with transforming to a PCMH. For many primary care sites, the transformation goal is to achieve PCMH recognition through the NCQA (Calman et al., 2013; Green et al., 2012; Reid et al., 2011; Rittenhouse et al., 2013) . Physician practices demonstrating that they have met certain criteria in the following areas receive a certificate of recognition from NCQA: enhancing access and continuity; identifying and managing patient populations; planning and managing patient care; providing self-care and community support; tracking and coordinating care; and measuring and improving performance (Green et al., 2012; NCQA, 2011) .
To become recognized, practices must complete a survey and provide documentation. The personnel at NCQA assess the practices' survey responses to determine a score for each criteria or standard. Patient-centered medical home recognition of level 1, 2, or 3 is based on whether specific performance elements have been achieved and reported to NCQA (Green et al., 2012; NCQA, 2011) . In essence, the process of achieving NCQA PCMH recognition provides a roadmap for practices who wish to transition to models of care that are patient-centered with a strong primary care orientation. Achieving NCQA patient-centered medical home accreditation is viewed as a key milestone for practices in their primary care transformation. One concern, however, with the NCQA process is that information on the provision of PCMH care is largely dependent on clinic or physician practice reporting and documentation. As such, exactly how practices implement key components might not be captured. There could be huge variation in the manner and approaches to implementing key PCMH components, which could ultimately impact the health outcomes of patients.
In this qualitative research study, we seek to describe how PCMH care is delivered among 4 practices that are part of a faculty group associated with an academic medical center in the southeastern United States. Three clinics serve a mostly inner-city, low-income population, while the fourth clinic is in a suburban location. Although the sites are part of the same academic medical system, they operate very much like individual entities and, at the time of the study, were not a formal practicebased research network. Almost 5 years ago, the practices began adopting components of the PCMH model, including the introduction of electronic medical records (EMRs) and the expansion of care management and disease management supports for patients. At the time the study was conceived, all 4 clinics had achieved NCQA level 1 accreditation. Although there was no formal process for communicating lessons learned during the accreditation process, the medical directors did attend and share information during periodic departmental meetings.
By the time the research was conducted, all had been similarly recognized at a level 3, meaning that they had complied with all elements as required by NCQA.
METHODS
The data reported in this article were collected as part of a larger study, which sought to understand the relationship between how medical homes are operationalized and the health care experiences and level of engagement or activation of patients with diabetes seen at these clinics. To understand how the PCMH was implemented at each of the 4 clinics, project investigators conducted in-depth interviews with medical and administrative staff (see Appendix). The interview guide was designed to ask about the domains associated with the NCQA PCMH framework. Questions asked about how a specific medical home domain was actually implemented in the practice. In addition, interview questions probed on understanding the specific uses and applications associated with health information technology, referral and coordination procedures, and care management supports.
Project investigators conducted 18 interviews with clinic staff across the 4 sites. At each site, the medical director, the lead administrator, and nurse were interviewed. At 3 of the largest sites, at least 1 additional physician was interviewed. A diabetes educator who was associated with 3 of the sites, a senior practice manager who was responsible for all locations, and a front office manager from one location were also interviewed. All interviews were taped and then transcribed.
Following standard qualitative methodology (Patton, 2002) , project investigators developed an initial set of codes using the interview guide. These codes essentially corresponded to the key domains within the NCQA framework. Graduate students from the university assisted with coding transcripts. Teams of 2 students coded each transcriptessentially grouping narrative within the broad sets of initial codes. At team meetings, the research team, including students, identified and developed both new codes and subcodes based on the content of the data. Transcripts were coded separately and then compared. Teams that differed in their coding approach discussed their differences at team meetings, and codes were assigned on the basis of the consensus of the group. Once the narrative was grouped into codes and subcodes, team meetings were held to determine study themes and conclusions.
RESULTS
The interviews revealed that despite the fact that all 4 practices are part of the same academic health system and that they have all received NCQA level 3 PCMH designation, there are key differences in the manner and degree to which key components of the PCMH are implemented (see the Table) .
Health information technology

Integration of systems
Providers consistently reported using and integrating at least 4 information technology (IT) systems for billing, inpatient hospital care, laboratory data, and referral processing. What was consistent was that providers spent a lot of time navigating between IT systems to extract information for entry into the patient's EMR. In addition, laboratory information obtained from external sources must be scanned into the patient's EMR. One practice has fully integrated all of the IT systems such that systems automatically communicate with one another. This was done during the planning and development phases of this practice (since this is a relatively new practice). Thus, all of this practice's IT scheduling, appointment and insurance verification systems communicate with each other, which is not standard practice across all of the other PCMH sites. In the other locations, data can be brought into the EMR in a variety of ways including manual entry by a medical assistant or the clinician, scanned in as PDFs, cut and pasted from another electronic source, or automatically electronically populated. One provider expressed the complexity of the current IT system: NAME OF COMPANY is our main medical EMR, but then the hospital has a different system, billing system is a separate system, hospital has one billing system and practice has another billing system. I mean there are just a lot of systems out there . . . .
Provider alerts/tasks
Another tool providers use within the EMR is "task" or "tasking." Providers explained that tasks are generated from all entities, including the call center (where all patient calls go and appointments are made), and from medical assistants, and other providers. Similar across practices, all tasks appear on the provider's EMR screen and remain on providers' screen until they are dealt with, which can become a challenge when seeing patients. For example, having to respond to 15 tasks before being able to view a patient's chart can significantly delay an office visit. Another similar finding across practices was that tasks are not grouped on the basis of level of urgency or emergency, which is more than likely a result of tasks being generated by a central location, the call center. Thus, providers reported that this also delays the process of seeing patients and providing medical care. 
Registries
While all providers and primary care centers desired having health outcome or disease registries, only one center had a formal registry. This practice is relatively new and the registry was implemented from the beginning. Furthermore, the medical director and clinical staff are part of a master diabetes clinician program that shares their diabetes outcomes and metrics with other practicing clinicians. Having a registry is a key component of the master diabetes clinician program. For the 3 other practices, the majority of providers desired in-house registries and noted that they could generate lists if needed, but they reported a lack of resources, such as staff to enter information and monitor outputs and outcomes. Providers also reported that the institution has access to patient outcome data on an institutional basis because these outcome data are used to determine quality of care and physician bonuses, implying that separate, inhouse registries for each practice might not be necessary. However, providers seem to have similar desires to have a registry:
We don't have any registry. I think this is the future of medicine to target as our department kind of moves into the patient medical home. Using more registries, this is what is going to be expected of us and what we should be doing.
Referral process
There was some consistency across practices/providers regarding the referral process. The general process is that the physician first generates a referral in the EMR note and then sends it to the medical assistant or referral specialist. The referral specialist then creates and tracks the referral in another IT system as well as documents the referral in the patient's EMR. While the practices generally follow a similar process, differences regarding personnel resources and tracking systems exist. For example, one center has 3 referral coordinators; another has 2 referral coordinators, while the other 2 sites have only 1 referral coordinator. This difference usually takes into account the varying number of health care providers and volume of patients in various clinics. Differences in making appointments with specialists also exist. In some instances, patients leave with a scheduled appointment to see a specialist by the end of their primary care visit. However, in other locations, it is the specialist's office responsibility to schedule an appointment for the primary care patient.
While referral tracking must be done by the medical assistants, there seemed to be no clear way to determine whether a patient actually completed an external referral or visit. Generally, providers are only able to tell whether a referral or external visit to a specialist occurred when the patient returned to the primary care office for a visit. It was easier to get information about referrals when specialists were within the same academic health system, using the same EMR. For patients completing a referral outside of the system, if the provider sent a follow-up report it would be scanned into the EMR.
E-prescribing
The availability of e-prescribing was also consistent across sites. The function in the current EMR system automatically checks for proper dose and drug interactions. Essentially, all the practices can transmit prescribing information to external national chain pharmacies in the area. For example, external pharmacies send e-mails informing the offices of patients' requests for refills. Providers reported that the majority of patients (from all sites) seem comfortable with e-prescribing with only a small percentage of patients wanting or requiring a paper script.
Oddly, there is no electronic relationship with the in-house medical system or the Navy system for e-prescribing. Patients having their medications filled at the pharmacy associated with the academic medical center or who are covered by the Navy need to have paper pre-scriptions. One center uses another system with patients' consent, which allows for viewing all medications a patient filled from all participating pharmacies.
Providers did report some inconsistencies with e-prescribing, however. For example, one center prefers to fax all prescriptions to external as well as in-house pharmacies rather than sending prescriptions electronically. Some providers also reported that prescriptions sometimes never "arrive" electronically to the pharmacy, requiring more research to verify that the prescriptions were sent, which then uses additional personnel, time, and efforts to track or verify prescriptions.
Laboratory results
The majority of clinics had a similar procedure for retrieving patients' laboratory results. In general, laboratory work completed within the academic medical system is viewed in a separate system from the current EMR. These results are then copied and pasted, or scanned into the patient's record. Some centers have an evolved process; for example, one center logs onto laboratory Web sites to retrieve results while other primary care centers received results through faxes directly from the laboratories. Another center is starting to receive patient results electronically in e-mails as a "task." One consistent view is summarized in the following quote:
Because the labs are available in the computer, there is no closed loop yet because information doesn't feed into our system. The system in the lab is different from the electronic medical record, but they're working on it.
Evidence-based guidelines
Providers report using different evidencebased guidelines; one provider reported using the American Diabetic Association guidelines when providing information to patients (diabetes educator). Another provider reported using specific guidelines developed by the Family Practice department based on the US Preventive Task Force guidelines. Some providers stated that they used the health maintenance checklists in the EMR template to assist in determining what care someone receives, while another provider stated that only 4 things must be done regarding diabetes patient care, according to the Physician Quality Reporting Initiative. Although practices reported varying processes for developing guidelines, one provider reported that the entire department, which would include all practices, developed evidence-based guidelines in a specific manner:
The whole family practice department came up with specific guidelines of what general health maintenance should be and also what diabetic follow-up should be for that particular group of patients, we generally use the US preventive task force service guidelines plus the American academy of family physicians guidelines and some of those are different and we kind of come up with what we think is the best of both of those recommendations.
Decision support
The majority of providers felt that the decision on how to deliver medical care is ultimately theirs and should not be entirely dependent on electronic decision supports, as evidenced in the following quote:
I am the decision support, I make the decision, I see the lab come back abnormal and from that I make the decision.
Providers noted that the way their EMR is currently structured shows medication interactions but fails to suggest what medications might be more suitable for the patient. In essence, the EMR does not offer suggestions regarding what to prescribe to a particular patient.
Cultural competency and patient-centered care
While all practices/providers reported being patient-centered and culturally competent, no provider readily offered specific evidence of how patient-centered and/or culturally competent care was operationalized within their practices. Providers at one center reported that they had no formal training for staff in cultural competence although they often discussed this topic at meetings. Other providers at another center had a Spanishspeaking medical assistant, which they felt made them culturally competent. Another center provided health materials in Spanish. All providers seemed to resonate with the following statement:
The patient has always been the center of the practice, that's the way we've always done things. I am the advocate for the patient, I don't know any other way to be.
Patient access to their own medical record
Providers at one center fully realized that patients have and should have access to their own medical record. One provider reported that while patients have access to their information through a "patient portal," appointment times and contact data are the only information currently available. No other providers reported being aware of the patient portal or having interaction with one. Importantly, one provider where patients did not have access to their own medical record felt the following:
I know that laboratory sites are allowing patients to retrieve their own lab and I think that is phenomenal. Really it is but no we don't have that just yet but I know it is coming.
Patient communication
The general process for patients to contact providers seemed consistent across practices. A patient calls the call center, which creates a "task" in the patient's EMR, alerting the provider to call back or act on the request. However, providers had slightly different methods in how they responded to patient requests. For example, some providers would contact the patient directly if they felt that the situation was urgent or emergent, or required the provider's direct attention. Otherwise, the provider would have a medical assistant contact the patient to get more information or to assist the patient with the task or the message.
There was some variation in how laboratory results were communicated to patients. What is consistent is that all practices/providers reported that someone telephoned patients having abnormal results to schedule a follow-up visit, while normal results would be mailed to the patient. Specifically, one provider telephoned patients having abnormal results to schedule a follow-up visit or to determine an action plan.
Other providers had their medical assistants telephone patients with abnormal results. Some providers communicate with patients via e-mail as well as provide their e-mails to their patients while other providers did not feel that e-mail communication was appropriate. Following is one provider's description of how they deal with abnormal results:
If it is something that needs to be caught right then, like for a patient that had labs done it was all normal, we don't call them, we take that letter, make a copy of it so we can scan it into the patient's chart and then we mail it to the patient. But if it is an abnormal lab that needs attention or if they need to come back in and have more lab work as a result of this abnormal one, we are told to call the patient, or the doctor does this himself.
Patient alerts/reminder systems
One consistent response from providers is that there are no automatic alerts in the EMR to remind providers of the need for preventive care, blood work, or to refer a patient to a specialist (ie, podiatrist, eye test). In fact, in some practices, medical assistants are responsible, for the most part, for alerting physicians of extremely elevated patient values. These extremely elevated patient values or any type of "alert" are then added manually to the note or a certain section in the EMR to notify the provider of the patient's status/ condition. Some providers created their own alerts by generating delayed e-mail messages. For example, providers reported that one could generate a task, dated for the future, to remind oneself that the patient needs to get a mammogram at a future date; then, the task appears or comes due when the future date arrives.
Specifically, some providers manually created self-tasks or reminders for what to check when a 50-year-old man has a visit, or a 45-year-old woman visits. These providers manually create these reminders and then send them to themselves regarding their pa-tient, so that in the future, the reminder will generate and alert them. Providers also reported creating folders and putting patient information into them to serve as a selfalert/reminder system; the providers would then look for patient information in these selfcreated folders when patients return for visits.
What was clear is that providers varied in their creation of patient alert/reminder systems. For example, one provider reported that his/her center has the ability to check the system [a unique system to their center] to see if a patient completed an outside appointment or received medical care from an outside source. However, other providers reported that they created a cumbersome process of reminding themselves and medical assistants to get results of follow-up care or tests to patients. Another provider has created a similar process of tasking, by sending a task to oneself, set for a future date, as a reminder that he/she referred the patient or must follow up with the patient regarding a screening test, blood work, or a particular procedure. It is also important to note that these reminders or tasks are established by the individual providers for their own purposes and are not intended for other members of the clinical team to act on.
EMR/Internet used to educate patients
The way providers share information with patients also varied substantially although the majority of providers use the Internet as a primary source for education information. Some providers printed online resources for patients although they recognize that they must be cautious to avoid advertising other "institutions" or academic medical centers. Some providers give information (via Web or print) from other medical institutions while others adamantly avoid this. Some providers give patients the exact Web site in which to visit.
Providers at all sites reported giving handouts approved by American Diabetes Association. One provider reported lending compact disks to newly diagnosed diabetic patients to assist them with learning more about diabetes. One provider provided patients with a "report card," generated from their diabetes registry, to educate patients about their current health status. Although there is a function in the current EMR to show patients their health indicators (ie, blood pressure, weight) and plot these values over time, no provider readily used this function to educate patients.
Patient support services
All centers used support services to some degree. For example, while some providers had onsite, in-house services, other providers referred patients to other centers within the academic health care system. The type of support services also varied between centers. Some centers have an onsite dietician, podiatrist, pharmacist, and psychiatrist, while others refer patients to support services such as a nutritionist or diabetes education. One center has various in-house disease management programs (ie, Be Lean program, smoking cessation, Coumadin clinic), while others have no onsite disease management programs. Another point was that programs at each center were primarily started by the medical director or providers at the center.
"Our RN actually works with the indigent program, which works with patients who are high risk for no shows and then they have their own personal dynamic . . . to encourage them to keep their appointments, which has been very helpful."
Referrals to community supports
All practices have various approaches to connecting people to outside resources. There was a consistent message that referral to support services, specifically diabetic education, is insurance-based or driven. Sites, although not fully coordinated with external services, will refer patients to social services in the community. One center relies on referral coordinators to give patients additional information for support services, such as housing, nursing homes, or food pantries. However, one perception is that communitybased programs are not consistent or do not last (ie, programs offered at the library or through grants are temporary). Another potential difficulty, as reported by one provider is that there is no "established" relationship with community-based resources; thus refer-ring patients to these sources (ie, exercise programs, food pantries) may not prove beneficial for the patient.
Referrals depend a lot on their insurance, if they have one form of insurance, they have this program that is called Silver Sneaker, and so they have the choice of whether or not to go to the YMCA or go to other community wellness programs.
Diabetes education
One center had a formal, organized diabetes education program while another center had a semistructured diabetes education program. The other 2 centers refer patients to the formal diabetes education program although the diabetes educator indicated that this does not routinely occur. Furthermore, the classes are not conveniently located for patients from these other 2 sites.
Is the practice a PCMH and focused on patient centered care?
Despite the fact that all practices had achieved NCQA level 3 accreditation, participants at 2 of the 4 sites were cautious in describing their locations as a medical home. These respondents tended to focus on perceived deficiencies such as the lack of a registry, or not having a referral process as well defined as they would have liked. In their answers, providers focused on the definitional aspects of the medical home and the extent to which they are being accomplished. At these locations, the medical directors noted that the process of transforming to a medical home is ongoing. For example, all noted that the health information technology system would be changed in the coming year with the expectation that the functionality of the new technology will provide greater support for medical homes.
Participants at the 2 remaining sites were more definitive and clearly defined their practice as a medical home. For example one participant noted that their practice has always been a medical home even before the term was commonly used.
We have been a medical home. The only alternation is just documenting. I don't see any difference
other than documenting what has been done for the last 20 years.
Participants did note that implementing the medical home model involved a complex set of tasks. Limited resources can hamper the implementation of the medical home as it is truly envisioned. These respondents focused on the patient-centered aspects of the model. One respondent noted that his practice was a medical home because they treated patients with respect. Specifically, that practice reported being a medical home because: they ensured that their patients with diabetes had required procedures performed and that they spent time with patients to answer their questions. So, for this location, the concept of the medical home had more to do with the quality of the patient-provider interactions than with other components of the model.
Further probing on how respondents would define the practice culture revealed that all locations worked hard to provide care that focuses on patients' needs. Individuals were very clear about the distinction between the formal requirements for recognition as a medical home compared with having a patient-centered focus as noted by the following response: So I think just to standardize that to have us all under the same rules in a medical home basically that is a good thing . . . it is really about who you are and how approachable you are to patients. I like that my patient loves me and I like that they are free to call me anytime. I can always see them even on short notice.
DISCUSSION
All providers sought to provide the highest standard of care to patients, although having different ways in which they use available resources. While these differences may seem relatively benign, they have important implications for how easily providers can search and retrieve information.
While there were many consistencies in how providers implemented procedures, such as using the EMR, providing results to patients, and providing some type of education to patients, there were also many differences. Some of the difference could be attributed to the fact that medical directors have varying opinions about medical homes. While generally there was recognition that a medical home is a place where a patient can go for all of their medical needs, there was the perception among all respondents that the theory is significantly different from the practical application of medical practice. One provider felt that in order for medical homes to be reality, government and the "powers that be" will need to appreciate the financial and practical implications of medical home implementation.
What is also interesting is how these 4 sites, within the same academic health system, chose to operationalize the concept of medical homes. What is evident is that implementation is often driven by opinion and values. For example, the centers where providers felt it somewhat unnecessary for patients to access their own medical record did not have much patient access. On the contrary, providers communicated with patients via e-mail/electronic resources at centers where providers thought that this was an essential part of medical care.
Our study raises questions and opportunities for further research in a number of areas. First, a better understanding from both a qualitative and quantitative standpoint regarding what process of care and components of the medical home contribute best to patient experiences and satisfaction is still desired.
Having patients' viewpoints as to what they want from a medical home is also critical to assuring a patient-centered focus. In addition, our study revealed that clinicians themselves have varying views on what a medical home is and the benefits of organizing medical care in this way. Specifically, we were able to note that providers do distinguish between what a medical home is and the patient-centered aspect of their practice. For them, the 2 concepts could be mutually exclusive. Not having all of the medical home process components in place does not necessarily mean that a practice is not providing patient-centered care. Because providers are key to medical home implementation, we need further understanding of their opinions on how to deliver patientcentered care.
While we believe this study adds to the existing body of knowledge on PCMH and implementation, our sample is limited to only 4 sites of care that are a part of the faculty practice of one academic medical center. This coupled with the qualitative nature of the inquiry limits the generalizability of our findings to other primary care locations. Regardless, we think our findings provide important insight into some of the ways primary care providers operationalize medical homes. These findings also suggest that more research and evaluation needs to occur to better understand how the medical home model in NCQA-accredited practices is fully operationalized and how this actually impacts overall quality of care and health outcomes.
